Powders and rods from 6 alloys of the group AL M Fe x Cr y Ti z Zr 6 . x . y . z were produced and investigated.
INTRODUCTION
Aluminum alloys of Al-Zn-Mg-Cu system have the highest strength characteristic among aluminum alloys. But the strength of these alloys decreases catastrophically if the temperature is higher than 120°C. The mechanical properties of industrial cast aluminum alloys at 300°C, which are given in Table 1 Table 1 Mechanical properties of industrial cast high strength Al -alloys at 300 °C. Water atomization gives a higher cooling rate in comparison to gas atomization as well as an irregular shape of particles, which is more convenient for compaction. We chose 6 alloys of the system Al< )4 Fe x Cr y Ti^Zr w ,
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MATERIALS AND METHODS OF INVESTIGATIONS
where w = (6 -χ -y -z). Their compositions are given in Table 2 . Vickers hardness was measured at a load on the indenterof 100 N.
Structural investigations were performed with X-ray.
SEM and TEM techniques.
PROPERTIES AND STRUCTURE OF POWDER
The shape of powder particles of all Al-Fe-Cr-(Ti. Zr)
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alloys is quite typical for water-atomized powders and is shown in Fig. 1 . Some particles have the form of 5-ray stars (Fig.2 c,d,0, which is a manifestation of the 5-fold symmetry of the package of atoms in an icosahedral quasicrystal.
X-ray investigation revealed in all powders strong diffraction peaks of α-Al and rather strong and distinct peaks of an icosahedral QC phase (Fig. 3 ).
STRUCTURE AND MECHANICAL PROPERTIES OF THE RODS
Evidently, rod mechanical properties are to be discussed in connection with their structure.
The SEM-investigation of the structure of the extruded rods indicates that quasicrystalline particles are deformed slowly, but are not fractured under extrusion.
They are redistributed in the correspondence to the stretching of every powder particle along the rod axis (Fig. 4) .
It is clear from the results of the X-ray diffraction analysis of the structure of rods that a small amount of crystalline intermetallics is formed at T cxlr = 400°C. But no peaks of intermetallics were registered after the extrusion at 350°C (Fig. 5) . In this work it was shown that, according to X-ray diffraction analysis, only the quasicrystalline i-phase as a strengthening one is present in the structure of the rods of alloys manufactured by optimum regimes. 
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concentration of the second phase. We think that it is connected with unusual behavior of quasicrystals during deformation /4,5,6/, namely with microplasticity of these materials.
It is seen from Table 3 that the rods soften by a factor of 1.6-1.7 only at a testing temperature of 300°C.
The values of Young's modulus in obtained alloys are 21-28 % higher than in unalloyed Al (Table 3 hardness of this rod is remarkably higher than one of the rod #6, whereas their tensile strength characteristics at room temperature are very close. Obviously it means that the rod #5 has much higher strain hardening, because while measuring Vickers hardness the average deformation under the indenter is of about 8 %, and the residual elongation in samples of these rods was of 5 %.
CONCLUSIONS
1. The process of water atomization may be used for producing powders of Al-Fe-Cr alloys containing Iphase. Compaction of these powders must be made by severe plastic deformation without sintering. 2. The elevated temperature aluminum alloys obtained by the optimum regimes had a nanostructural Al matrix (200-300 nm) and are reinforced by nanosize (50-100 nm) quasicrystalline particles. 3. The best compositions of Al-Fe-Cr-Ti and Al-Fe-CrTi-Zr had tensile strength at 300 °C on the level of 300 MPa and higher together with the residual elongation at ambient temperature of about 8 % and Young modulus close to 89 GPa. The produced alloys had a good thermal stability of strength properties at 300 °C.
4. According to X-ray diffraction analysis, only the quasicrystalline i-phase as a strengthening one is present in the structure of the rods of alloys manufactured by optimum regimes.
